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VLELO1 ADVANCES IN VLSI DESIGN

COURSE OBJECTIVES:

1. To introduce students to design automation techniques and various digital IC implementation
methodologies such as custom, semi-custom, hardwired, and array-based designs

2. To provide the analytical and practical skills to address interconnect-related challenges such as
performance degradation, power dissipation, and reliability in VLSI circuits.

3. To develop a deep understanding of timing analysis and synchronization strategies in digital systems
using synchronous design principles

4. To equip students with the knowledge to design and analyze memory peripheral circuits such as
decoders, sense amplifiers, drivers, and control logic for achieving speed and reliability

COURSE OUTCOMES:
After successful completion of the course, the students are able to

1. Apply design automation for complex circuits using the different implementation methodology like
custom versus semi-custom, hardwired versus fixed, regular array versus ad-hoc

2. Use the approaches to minimize the impact of interconnect parasitics on performance, power
dissipation and circuit reliability

3. Impose the ordering of the switching events to meet the desired timing constraints using
synchronous, clocked approach

4. Understand the role of peripheral circuitry such as the decoders, sense amplifiers, drivers and control
circuitry in the design of reliable and fast memories.

UNIT | [CO1] ()

Implementation Strategies For Digital ICS: Introduction, From Custom to Semi Custom and Structured
Array Design Approaches, Custom Circuit Design, Cell-Based Design Methodology, Standard Cell,
Compiled Cells, Macrocells, Megacells and Intellectual Property, Semi-Custom Design Flow,
Array-Based Implementation Approaches, Pre-diffused (or Mask-Programmable) Arrays, Pre-wired
Arrays, Perspective-The Implementation Platform of the Future.

UNIT Il [CO2] ()

Coping With Interconnect: Introduction, Capacitive Parasitics, Capacitance and Reliability-Cross Talk,
Capacitance and Performance in CMOS, Resistive Parasitics, Resistance and Reliability-Ohmic Voltage
Drop, Electromigration, Resistance and Performance-RC Delay, Inductive Parasitics, Inductance and
Reliability-Voltage Drop, Inductance and Performance-Transmission Line Effects, Advanced
Interconnect Techniques, Reduced-Swing Circuits, Current-Mode Transmission Techniques,
Perspective: Networks-on-a-Chip.

UNIT Ill [CO3] 0

Timing Issues In Digital Circuits-1: Introduction, Timing Classification of Digital Systems, Synchronous
Interconnect, Mesochronous interconnect, Plesiochronous Interconnect, Asynchronous Interconnect,
Synchronous Design An In-depth Perspective, Synchronous Timing Basics, Sources of Skew and Jitter,

UNIT IV [CO4] ()

Timing Issues In Digital Circuits-2: Clock-Distribution Techniques, Latch-Based Clocking, Self-Timed
Circuit Design, Self-Timed Logic - An Asynchronous Technique, Completion-Signal Generation,
Self-Timed Signaling, Practical Examples of Self-Timed Logic, Synchronizers and Arbiters,
Synchronizers-Concept and Implementation, Arbiters, Clock Synthesis and Synchronization Using a
Phase-Locked Loop, Basic Concept, Building Blocks of a PLL.
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UNIT V [cO:B] ()

LEARNING RESOURCES:

TEXT BOOK:

Jan M Rabey, Anantha Chandrakasan, Borivoje, Digital Integrated Circuits-A Design Perspective, PHI,
2nd Edition

REFERENCE BOOK(s):

1. M. Smith, A¢a,~A“Application Specific Integrated circuitsA¢a,~As, Addison Wesley, 1997.

2. Wang, Wu and Wen, A¢a,-A“VLSI Test Principles and ArchitecturesA¢a,—Ae, Morgan Kaufmann,
Second edition, 2006.

3. H. Veendrick, A¢a,-A“MOS ICs: From Basics to ASICsA¢a,~As, Wiley-VCH, 1992.
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